course. The chronic illness had less severe toxicity, but a high incidence of dissemination, with pleural reactions, hepatosplenomegaly, and cutaneous and osseous involvement. Sputum cultures were positive for Blacrtomyces dennutitidis in 36 of 46 patients; however, several specimens were frequently required for demonstration of the organism on wet preparations. Pleural fluid and material from skin lesions were also likely sources of the fungus. Skin tests and serologic studies were not helpful in most cases of either the acute or chronic form of the disease.
were eliminated from this series because roentgenograms were not available or because records were incomplete. The 50 remaining patients were divided into two groups on the basis of the duration of their symptoms: those who were symptomatic for three weeks or less before entry into the hospital (mean duration, two weeks) were classified as having the acute form of blastomycosis, and those with symptoms lasting more than three weeks and up to six years before hospitalization (mean duration, ten months) were diagnosed as having the chronic form of the illness. These are arbitrary criteria but are consistent with recent reports describing acute blastomycosis.~9
Only patients with positive cultures for Blartomyces dennutitidis were included in this study; several individuals with presumptive diagnoses were eliminated because positive cultures were not recorded. Specimens were cultured on a variety of standard media available during the period of study and were observed for at least four weeks before discarding. The specimens were also examined microscopically for yeast-phase organisms after digestion with a 10-percent solution of potassium hydroxide.
The results of blastomycin skin tests were available in 34 patients. The antigen used for intradermal te~ting was the commercial preparation available at the time (Parke, Davis, and Co., Detroit). Histoplasmin skin tests were performed in 36 patients using commercial antigens prepared from mycelial-phase organisms. A positive skin test was recorded if the patient demonstrated an area of induration 5 mm or larger in diameter 48 hours after intradermal injection of 0.1 ml of antigen. Serum complement-fixation tests were performed in 21 patients at the laboratory of the Louisiana State Department of Health in New Orleans, using yeast-phase antigens for B dennutitidis and both yeast-phase and mycelialphase antigens for Histoplasma capsulatum. In this retrospective review, it was impossible to determine lot or batch numbers of test antigens, or temporal relationships of skin tests and serologic studies.
Chest roentgenograms were reviewed by the authors and classified as normal or abnormal. The abnormal films were then separated into four groups according to the predominant change present: ( 1 ) localized consolidation of the pneumonic type, ( 2 ) hilar mass-like densities, including lymph-node enlargement, (3) fibronodular pattern with or without cavities, and ( 4 ) diffuse pattern of consolidation and fibrosis involving several pulmonary areas. The presence of pleural changes, abnormalities of chest-wall structures, bone destruction, and soft-tissue swelling were also recorded.
The drawing area for these two hospitals is primarily the northern half of Louisiana. The major city in this area is Shreveport, which contains approximately 50 percent of the population; however, 46 of the 50 patients in this series lived outside Shreveport at the time the diagnosis of blastomycosis was made. The surrounding rural areas are rich farmlands and forests where agriculture and lumbering are the principal occupations. The patients ranged in age from 9 to (37 years, with a peak incidence in the fifth decade. The male-to-female ratio was 2 8 to 1 (Table 1 ) .
Sputum samples were cultured in 46 of the 50 patients and were positive in 36 ( 78 percent). In 27 individuals, it was possible to determine from the records the total number of sputum samples examined for fungi. In these 27 patients the first or second specimen eventually yielded B dermatitidis on culture; however, an average of 7.9 + 3.5 sputum samples were examined before yeast-form organisms were seen on smears. After the first sputum was obtained, the mean time required for a positive culture to be reported was 18.7 + 8.6 days. Cultures of material from skin lesions, including fistulas and draining sinuses, were positive for B dermatitidis in ten patients. Other sources and the numbers of positive cultures were as follows: bronchial washings, five; gastric washings, five; bone aspirates, five; pulmonary tissue removed surgically, four; pleural fluid, four; lymph-note biopsies three; laryngeal biopsy, one; and biopsy of hypopharynx, one.
Of the 50 patients, six were classified as having acute blastomycosis, and the remaining 44 were diagnosed as having chronic illness. Symptoms and physical findings at the time of hospitalization in the two groups are shown in Table 2 . Both groups had a high incidence of cough, fever, and fatigue; chest pain and fever were more common in the acute illness, while weight loss was more common in the chronic group. Patients with acute illnesses were more likely to have an elevated temperature and abnormal physical findings in the chest on admission. Cutaneous lesions, arthritis, pleural friction rubs, and hepatosplenomegaly were noted only in the patients with the chronic form of the disease.
The results of skin tests and serum complementfixation tests for histoplasmosis and blastomycosis in the two groups of patients are shown in Table 3 . Neither of the tests for blastomycosis was positive in any of the patients with acute illness, and only one patient with chronic blastomycosis had a positive blastomycin skin test. Skin tests were more frequently positive for histoplasmin than for blastomycin. Four patients in the chronic group had elevated complement-fixation titers against H wpsuZutum, and five had elevated titers against B dennutitidis.
Chest roentgenograms were abnormal in 44 patients (88 percent). The incidence of each of the four patterns of roentgenographic abnormalities found in the two groups is outlined in Table 4 . Localized consolidation of the pneurnonic type, limited to one lobe was noted in all six patients with acute illnesses ( Fig 1 ) . Changes in the patients with chronic illnesses were more varied. The most common finding in this group was the fibronodular pattern with or without cavities, which was seen in 27 individuals (Fig 2) . Frequently, in association with this pattern, there was a decrease in lung volume.
The pneumonic-type consolidation of one or more lobes was also common in this group, occurring in 18 patients. Less common patterns were mass-like densities with hilar prominence (Fig 3) , and a dif€use pattern of mixed consolidation and fibrosis (Fig 4) . The miliary pattern which has been noted by otherss*" was not found in our population. Six ~atients with chronic illnesses had normal chest cent ) . Blustomyces dermatitidis was cultwed from the pleural fluid of four patients in the chronic group during hospitalization. Abnormalities on bone films were seen only in patients with chronic illnesses. Destruction was noted in a wide variety of bones (Table 4) , and osseous involvement was often associated with fistulas and draining sinuses.
It is not surprising that the majority of the patients in this series had the chronic form of blasts mycosis, since the two hospitals are referral centers where patients with more serious long-term illnesses are sent. It is likely that most of the acute cases were thought to have bacterial, viral, or mycoplasmal pneumonia and resolved without specific therapy. The seven patients described by Sarosi et a18 all recovered without antifungal treatment. The acute illness seen in six of our patients resembled that desoribed in the few previous report^.^" Duration of symptoms was less than three weeks, and complaints included cough, chills, fever, and pleuritic chest pain. Evidence of extrathoracic dissemination, such as hepatosplenomegaly, cutaneous lesions, arthritis, and osseous destruction, was limited to patients with the chronic form, and fever was a less prominent part of the chronic disease pattern. When present, fever tended to be low-grade or intermittent, rather than septic, in type.
Chest pain was present in five of our six patients with the acute form of the illness and occurred when there was no evidence of pleural effusion on the chest x-ray films. This finding is similar to that of Sarosi et a1,8 who reported three patients whose principal complaint was severe pleuritic chest pain in the absence of effusions; however, roentgenographic evidence of pleural reactions was common in our patients with chronic disease, occurring in approximately one-third. Moreover, cultures of the fluid obtained at thoracocentesis yielded positive cultures for B dennutitidis in four patients with chronic illness. This is a much higher prevalence of pleural involvement than has been reported in previous series. In the Veterans Administration cooperative study of 198 patients, only one had a positive pleural-fluid culture.6 In a recent review of 63 cases, pleural involvement was not mentioned.12 Among patients with pleural effusion of undetermined etiology who come from endemic areas, examination of pleural fluid for Blastomyces should be a part of the evaluation.
By far the most common source of organisms in this series was the sputum, as might be expected; however, a surprising finding was the large number of specimens required in many cases before organisms were seen on the sputum smear, in spite of the fact that the cultures were eventually positive. The common practice of examining two or three sputum samples for B dermatitidis is clearly not adequate in many patients, and a careful search of more specimens should be made following failure to find the organism in suspected cases. In wet preparations, B dennutitidis appears as single or budding spherical cells, 8p to ISr, in diameter, with thick refractile walls. Examination of the drainage from skin lesions at times will lead to a presumptive diagnosis and allow the early initiation of treatment.
Skin tests and complement-fixation tests for blastomycosis were of no value in either the acute or chronic form of the illness. Our experience was simi-lar to that of other^.^,^.'^.^^ In two other reports of patients with acute illnes~es,l~*~l the incidence of positive skin tests was similar to ours; however, Tosh et als found positive skin tests in ten of 12 of their patients with acute blastomycosis. The high incidence of positive tests in their series is unexplained but may be due to the fact that they used a special blastomycin antigen prepared by the Center for Disease Control.
Chest roentgenograms in every patient with acute blastomycosis revealed a pattern of consolidation resembling bacterial pneumonia. In 12 patients with acute blastomycosis reported from Minnesota, chest x-ray films were a b n~r m a l .~*~ Most were described as showing "nodular infiltrates," either unilateral or bi1ateral.O Only two films are illustrated, and both show soft flufFy densities suggesting areas of con~olidation.~ The patient reported by Baurn and Lernerl' had only hilar lymph-node enlargement, which resolved over a period of months. The usual appearance of the chest x-ray film in the acute disease is consolidation, either localized to a lobe or bilateral, sometimes with regional lymph-node enlargement. This is consistent with the pathologic description of "blastomycotic pneumonia," in which the early reaction is exudation of polymorphonuclear leukocytes into the alveolar spaces. This process is followed later by granuloma formation, fibrosis, and loss of volume. 15 The chest roentgenographic pattern seen in most of the patients in this series with acute blastomycosis led to their initial treatment for bacterial pneumonia.
Chest roentgenographic patterns in patients with chronic blastomycosis ranged from normal to the presence of extensive fibrosis and contraction. While the majority showed fibronodular densities with or without cavities, a significant number had persistent pneumonic infiltrates; thus, the pneumonic pattern is not specific for the acute illness and may persist for an indeterminate period of time. Three of our patients with chronic disease had chest films showing diffuse infiltrates. These changes differed from those illustrated by Sarosi et a18 in that there were areas of fibrosis, loss of lung volume, and pleural changes.
The results of this study indicate that blastomycosis may occur as an acute illness manifested by toxic symptoms and by a chest roentgenographic pattern of localized or diffuse consolidation. Regional lymphnode involvement may also be an early finding. Although the acute form of blastomycosis appears to be relatively benign and may resolve without specific chem~therapy,~ in some patients the disease progresses to a chronic form frequently accompanied by pleural, cutaneous, and osseous involvement. For this reason, we recommend treatment for acute symptomatic blastomycosis.
